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infonnation on a three-dimensional optical recording medium that records information as a 
hologram and can realize the tracking and focusing of recording light with good precision. 
SOLUTION: The device is provided with a three-dimensional optical recording medium having 
a recording area, interfering in the recording light and recording information as the hologram, 
a light source for recording that emits the recording light to record the hologram on the optical 
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to the light source for recording and the optical recording medium, a first collection means that 
condenses the recording light from the light source for recording and leads it to the optical 
recording medium, a second collection means that condenses the position adjusting light from 
the light source for adjusting the position and leads it to the optical recording medium, a 
means that detects the position adjusting light reflected in the optical recording medium and 
obtains optical power, and a means adjusting a position relative to the light source for 
recording and the optical recording medium based on the optical power. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The Motomitsu Mitsugi record medium which have a record section, and record light is made 
to interfere, and records information on said record section in three dimensions as a hologram, The Ught 
source for record which carries out outgoing radiation of said record Ught for recording a hologram on 
said Motomitsu Mitsugi record medium. The light source for justification which carries out outgoing 
radiation of the justification light which said Motomitsu Mitsugi record medium irradiates, is reflected 
by this medium, and is used for relative justification with said light source for record, and said 
Motomitsu Mitsugi record medium, The 1st condensing means which condenses said record hght by 
which outgoing radiation was carried out fi-om said light source for record, and is led to said Motomitsu 
Mitsugi record medium. The 2nd condensing means which condenses said justification light by which 
outgoing radiation was carried out firom said Ught source for justification, and is led to said Motomitsu 
Mitsugi record medium, The information recording device for Motomitsu Mitsugi record media 
characterized by providing a means to detect said justification Ught reflected with said Motomitsu 
Mitsugi record medium, and to obtain optical reinforcement, and a means to adjust the relative location 
of said light source for record, and said Motomitsu Mitsugi record medium based on said obtained 
optical reinforcement. 

[Claim 2] The information recording device for Motomitsu Mitsugi record media according to claim 1 
characterized by forming the reflecting layer which has irregularity in said record section of said 
Motomitsu Mitsugi record medium according to the truck of said record section, and reflects said 
justification Ught in it on the fi-ont face of this irregularity. 

[Claim 3] Said record Ught fi-om said Ught source for record is an information recording device for 
Motomitsu Mitsugi record media according to claim 2 characterized by carrying out incidence to said 
Motomitsu Mitsugi record medium in parallel with the slot of the irregularity of said reflecting layer of 
said Motomitsu Mitsugi record medium. 

[Claim 4] Record of the information in said Motomitsu Mitsugi record medium The wavelength of said 
justification Ught by which is performed by change of the refi*active index of said record section of said 
Motomitsu Mitsugi record medium, and outgoing radiation is carried out from said Ught source for 
justification The information recording device for Motomitsu Mitsugi record media given in claim 1 
characterized by being the wavelength which does not have change in the refractive index of said record 
section of said Motomitsu Mitsugi record medium substantially in the back before recording a hologram 
thru/or any 1 term of 3. 

[Claim 5] It is an information recording device for Motomitsu Mitsugi record media given in claim 1 
which said record light by which outgoing radiation was carried out from said light source for record is 
divided into two, signal Ught and a reference beam, and is characterized by carrying out incidence of 
said signal Ught and said reference beam to said Motomitsu Mitsugi record medium by the incident 
angle which does not produce primary interference of said justification light thru/or any 1 term of 4. 
[Claim 6] Said 2nd condensing means to condense said justification light by which outgoing radiation 
was carried out from said light source for justification is an information recording device for Motomitsu 
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Mitsugi record media given in claim 1 characterized by uniting with said 1st condensing means to 
condense said record light by which outgoing radiation was carried out from said light soxirce for record 
thru/or any 1 term of 5. 



[Translation done.] 
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* NOTICES * 

JPO and HCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the information recording device which records 
information on a Motomitsu Mitsugi record medium, and relates to the recording device which records 
information on holographic memory especially. 
[0002] 

Pescription of the Prior Art] It considers as the medium which can record data with a big capacity, such 
as a high density image, and the optical recording medium is known. Although the magneto-optic- 
recording medium, the optical phase change mold medium, etc. are conventionally developed as an 
optical recordmg mediimi, the demand to the densification of amount of information recordable on an 
optical recording medium is increasing steadily. 

[0003] In order to reaUze densification of the amount of information recorded on an optical recording 
medium, the Motomitsu Mitsugi record medium is proposed. In this Motomitsu Mitsugi record medium, 
the signal hght to which two or more information was added as spatial distribution of optical 
reinforcement, and the light called a reference beam are irradiated at coincidence at a sample, and 
information is recorded on an optical recording medium as a hologram. 

[0004] In the case of the conventional optical phase change mold medium which was mentioned above, 
since light was condensed with an objective lens and 1 bit of information was recorded at a time on the' 
beam spot, storage capacity was restricted by the beam diameter. On the other hand, in the holographic 
record using a photochromic ingredient or a photograph RIKURAKUTIBU ingredient, information is 
recorded on a record medium as a hologram by making signal light, this, and a coherent reference beam 
cross in a record medium. At this time, reinforcement and phase contrast correspond to information. 
[ in / in the light which has spatial distribution in reinforcement or a phase as a signal light / ****** and 
a specific field ] Therefore, two or more information which spread in the direction of two dimension is 
recordable as one hologram. 

[0005] It is possible to record a hologram which is different to the overlapping field by changing the 
include angle of signal Ught or a reference beam, or changing slightly the location where light is 
irradiated in holographic record. For this reason, in holographic record, it is said that far big storage 
capacity is realizable compared with an old recording method. 

[0006] In this way, what is necessary is just to carry out incidence of the read-out light to the same 
location at the same include angle as a reference beam, in order to reproduce the inforaiation recorded 
on the optical recording medium m the form of a hologram. Consequently, since signal light is 
reproduced by the principle of a hologram, the reproduced signal luminous-intensity distribution is 
detectable with division detectors, such as CCD. 

[0007] However, in order to reproduce a hologram, it must read in the completely same condition as the 
reference beam at the time of record, and incidence of the light must be carried out. For this reason, the 
tracking and focusing for irradiating the light beam irradiated jfrom the hght source for record playback 
in the same location on a record medium are needed. In order to attain this conventionally, the following 
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two methods are learned. 

[0008] a one-eyed approach - reference "Implementation of Holographic Optical Disc", G.Zhou, A.Pu, 
O.Ivanova, and F. ~ Mok and and D.Psaltis and Proceedingof the International Symposium on Optical It 
is stated to Memory (15 ppl4- 1998). This approach is the approach of recording the signal for 
justification on the outside of a data area. That is, by calculating the reinforcement of the signal for 
justification detected with a division detector, when playback light is irradiated, while determining the 
timing which incorporates data, tracking is performed. However, since the optical reinforcement of the 
hologram generally reproduced becomes weak as it separates fi-om an optical axis, a large SN ratio 
cannot be taken by this approach. 

[0009] In another approach, the optical recording medium which has an irregular reflector is used. The 
same tracking and same focusing as the case where the usual optical disks, such as CD (compact disk) 
and DVD (digital bar SAITARU disk), are used are performed by forming an address field and a data 
storage area and irradiating light to an address field. These justification approaches are explained to 
reference "an optical pickup head", ditch Yoshikazu, the Kato sincerity, Joumal of Applied Physics, the 
December, Heisei 1 1 issue, and pp. 1401-1406 at the detail. However, unlike DVD whose thickness of a 
recording layer is several nm, in tiie case of a hologram, the thickness of a recording layer is as large as 
about 1mm. In the case of such a hologram, even if it records a hologram centering on a data area, the 
problem that the hologram recorded when the light for justification was irradiated to an address field 
diffracts arises. 

[0010] By the justification approach used with CD or DVD, a tracking signal and a focusing signal are 
acquired based on the breadth condition of light reflected in the reflector established in the optical 
recording medium. Therefore, it will become a noise if the light for justification is diffracted by the 
hologram. In the place which raised diffraction efficiency in order to raise the SN ratio of data playback, 
diffraction will happen greatly also at the time of justification. Therefore, the precision of justification 
falls and the SN ratio of data playback does not become large after all, either. 
[0011] 

[Problem(s) to be Solved by the Invention] As mentioned above, since a recording layer is several nm, 
even if recording layers are any of a crystallized state or an amorphous condition, by the current optical 
phase change medium, the diffraction of light and dispersion in a recording layer seldom become a 
problem. However, since a recording layer is as thick as about 1mm in the record medium used for 
holographic memory, if a hologram is recorded on a recording layer, in this recording layer, not only 
playback Ught but justification hght will be diffracted. As for such a phenomenon, for a justification 
signal, since it becomes a noise, tracking with a high precision becomes impossible. If it is going to 
enlarge diffraction efficiency in order to raise the SN ratio of informational playback, since the light for 
justification will be diffracted similarly, the noise contained in a justification signal becomes still larger. 
After all, there was a trouble that the SN ratio of data playback could not be improved. 
[0012] Then, this invention is an information recording device which records information on the 
Motomitsu Mitsugi record medium with which information is recorded as a hologram, and aims at 
offering the information recording device which can reahze the tracking and focusing of record light 
with a sufficient precision. 
[0013] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this 
invention has a record section and is made to interfere in record light. As a hologram The Motomitsu 
Mitsugi record medium which records information on said record section in three dimensions, and the 
light source for record which carries out outgoing radiation of said record light for recording a hologram 
on said Motomitsu Mitsugi record medium. The light source for justification which carries out outgoing 
radiation of the justification light which said Motomitsu Mitsugi record medium irradiates, is reflected 
by this medium, and is used for relative justification with said light source for record, and said 
Motomitsu Mitsugi record medium. The 1st condensing means which condenses said record hght by 
which outgomg radiation was carried out from said light source for record, and is led to said Motomitsu 
Mitsugi record medium. The 2nd condensing means which condenses said justification Ught by which 
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outgoing radiation was carried out from said light source for justification, and is led to said Motomitsu 
Mitsugi record medium, A means to detect said justification light reflected with said Motomitsu Mitsugi 
record medium, and to obtain optical reinforcement, The information recording device for Motomitsu 
Mitsugi record media characterized by providing a means to adjust the relative location of said light 
source for record and said Motomitsu Mitsugi record medium, based on said obtained optical 
reinforcement is offered. 

[0014] It is desirable that the reflecting layer which has irregularity in said record section of said 
Motomitsu Mitsugi record medium according to the truck of said record section, and reflects said 
justification light in it on the front face of this irregularity is formed. 

[0015] As for said record hght from said light source for record, in the information recording device of 
this invention, it is desirable that incidence is carried out to said Motomitsu Mitsugi record medium in 
parallel with the slot of the irregularity of said reflecting layer of said Motomitsu Mitsugi record 
medium. 

[0016] Moreover, as for the wavelength of said justification Hght by which record of the information in 
said Motomitsu Mitsugi record medium is performed by change of the refractive index of said record 
section of said Motomitsu Mitsugi record medium, and outgoing radiation is carried out from said light 
source for justification, in the information recording device of this invention, it is desirable that it is the 
wavelength which does not have change in the refractive index of said record section of said Motomitsu 
Mitsugi record medium substantially in the back before recording a hologram. 

[0017] Said record light by which outgomg radiation was carried out from said light source for record in 
the information recording device of this invention is divided into two, signal light and a reference beam, 
and, as for said signal light and said reference beam, it is still more desirable that incidence is carried out 
to said Motomitsu Mitsugi record medium by the incident angle which does not produce primary 
interference of said justification light. 

[0018] Furthermore, as for said 2nd condensing means to condense said justification light by which 
i outgoing radiation was carried out from said light source for justification, in the information recording 
device of this invention, it is desirable to unite with said 1st condensing means to condense said record 
light by which outgoing radiation was carried out from said light source for record. 
[0019] In the information recording device of this invention, the justification light by which outgoing 
radiation is carried out from the light source for justification is not diffracted by the interference fiinge 
akeady recorded on the optical recording medium. Therefore, it is possible to adjust the location of the 
light source for record li^t and a record medium with a sufficient precision. 
[0020] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. 

[0021] The Motomitsu Mitsugi record medium on which information is recorded as a hologram with the 
recording device concerning this invention has the recording layer which contains at least the ingredient 
which a refractive index modulates by optical exposure. As long as it equips the recordmg layer with the 
ingredient which a refractive index modulates partially by optical exposure etc., what kind of principle 
may be used. 

[0022] For example, the photorefractive medium by which the internal electric field produced by the 
redistribution of the charge by which optical generation was carried out equip a recording layer with the 
photorefractive ingredient which modulates a refractive index, or the photopolymer medium which 
equips a recording layer with the photopolymer ingredient which the reaction of between molecules or 
intramolecular produces and a refractive index modulates by optical exposure at least is mentioned. 
[0023] Since informational elimination is possible for especially a photorefractive medium, it is 
desirable. Since a photorefractive ingredient has the high permeability of light, it can record a hologram 
on the whole recording layer. Although you may be what kind of thing as long as it has a property which 
was mentioned above as a photorefractive ingredient, the thing containing fiiUerene, a phthalocyanine 
compound, an azo compound, a pyrazoUne compound, or naphthalocyanine compounds, such as C60, 
etc. can be used, for example. 

[0024] Furthermore, as for a recording layer, it is desirable to come to distribute the ingredient which a 
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refractive index modulates by such optical exposure in the matrix material which consists of 
transparence macromolecules, such as police styrene or PMMA, etc. 

[0025] However, the reflecting layer which has irregularity is formed in the Motomitsu Mitsugi record 
medium to which record playback is performed with the equipment of this invention, record light is not 
reflected by this reflecting layer, but only justification light is reflected. Concavo-convex width of face 
is usually about lOOOnm, and the depth is usually about 150nm. 
[0026] Next, the information recording device concerning this invention is explained. 
[0027] The schematic diagram which expresses the configuration of an example of the information 
recording device for Motomitsu Mitsugi record media conceming this invention to drawing 1 is shown. 
[0028] After the light by which outgoing radiation was carried out fi*om the light source for record (not 
shown) is divided by means to divide light, such as a beam splitter (not shown), as shown in drawing 1 
(a), it is condensed with objective lenses 11 and 12 by the record section 13 on an optical recording 
medium 16. In order to modulate spatial reinforcement and phase of Ught corresponding to the 
information to record, the space modulator 10 is arranged at one optical path. On the other hand, the 
hght by which outgoing radiation was carried out from the light source for justification (not shown) is 
condensed on an optical recording medium 16 with an objective lens 21, as shown in drawing 1 (b), and 
although record Ught penetrates, justification light penetrates an objective lens 21 again, after being 
reflected by the reflecting layer with the irregularity to reflect. The Ught which penetrated the objective 
lens 21 is sent to the optical system for tracking, and the optical system for focusing (not shown), and a 
tracking signal and a focusing signal are acquired. 

[0029] the non-focal method well known as tracking optical system, and Foucault — law or the spot-size 
method can be used. On the other hand, as focusing optical system, the 3 beam method, the push bull 
method, or the wobbling method can be used. 

[0030] However, the difference between the location where the justification Ught by which outgoing 
radiation was carried out from the Ught source for justification is condensed, and the location where 
record Ught is condensed presupposes that it is known, and presupposes that a gap of justification light 
shows a gap of record light, 

[0031] What is necessary is on the other hand, in reproducing the recorded information, to irradiate the 
playback light 12 in a record section 13, to obtain the diffracted light, and just to detect this using the 
division detectors 15, such as CCD, after condensing with a lens 14 as shown in drawing 1 (a). The 
objective lens 14 adjusts the location as follows. That is, after the Ught which penetrated the optical 
recording medium 16 through the space modulator 10 and the objective lens 1 1 penetrates an objective 
lens 14, the location of an objective lens 14 is adjusted so that it may become parallel Ught with 
distribution [ **** / the spatial distribution before carrying out incidence to an objective lens 1 1 ]. 
[0032] In addition, the information recording device of this invention of such a configuration can also 
reproduce the recorded information with a high SN ratio by irradiating playback Ught. 
[0033] As for record light, in the information recording device of this invention, it is desirable that 
incidence is carried out in parallel with the direction of a truck in parallel with the slot of the irregularity 
formed in the reflecting layer of a Motomitsu Mitsugi record medium. 

[0034] In this case, it is lost that the interference fiinge by record light is prolonged in the direction 
(cross direction of a truck) perpendicular to the direction of a truck, and an interference fiinge is 
prolonged in the direction of a truck. Therefore, though the justification Ught by this interference fiinge 
is diffracted, the diffraction direction tums into a direction which met in the direction of a truck. For this 
reason, justification light will shift in the direction of a truck, and it is sufiUcient if justification performs 
fine tuning in the direction of a truck. 

[0035] With reference to drawing 2 , the relation of the direction of the slot on concavo-convex and the 
direction of radiation of record Ught which were formed in the reflecting layer is explained. Drawing 2 
(a) expresses the bird's-eye view showing the relation between the slot on concavo-convex, and the 
record light divided into two, drawing 2 (b) expresses the sectional view of a direction perpendicular to 
the slot on concavo-convex, and drawing 2 (c) expresses the sectional view of a direction parallel to the 
slot on concavo-convex. 
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[0036] As shown in drawing 2 (a), the record light 101 and 102 divided into two is irradiated by the 
recording layer 104 of the Motomitsu Mitsugi record medium (disk) 100. These one side is the signal 
light to which information was added, and another side is a reference beam. When these two light 101 
and 102 crosses within a recording layer, an interference fringe 107 is formed and informational record 
is performed. As shown in drawing 2 (a), the medium (disk) 100 is rotating in the direction of 108, the 
justification light 106 is first irradiated by the recording layer 104 of a medium 100, and the record Ught 
101 and 102 is irradiated after that. Although the sequence of these optical exposures has on justification 
the desirable sequence mentioned above, it may be reverse sequence. 

[0037] In addition, in the optical recording medivmi with which signal light and a reference beam are 
irradiated, as shown in drawing 2 (b) and drawing 2 (c), sequential formation of a recording layer 104 
and the protective layer 103 is carried out on the reflecting layer 105. 

[0038] Although the substrate or layer which has irregularity on a front face is sufficient as a reflecting 
layer 105, it can also be used as the film formed along with the irregularity applied on the support 
substrate or supporters who has irregularity. Also in this case, it functions as a reflecting layer which has 
irregularity. The concave heights of this reflecting layer are taken as the conditions by which the 
reflected light from a crevice or heights is strengthened. When record is performed to the record section 
on a crevice, the reflected light of a crevice is strengthened, and on the other hand, when record is 
performed to the record section on heights, it designs so that the reflected light of heights may be 
strengthened. 

[0039] Blurring of a location along a truck is correctable by adjusting the timing which reads data. As 
mentioned above, in order to make blurring of a direction perpendicular to a truck smaller, it is desirable 
to record an interference fringe 107 in the direction perpendicular to a truck, and to make diffraction of a 
direction perpendicular to a truck small. 

[0040] Moreover, as for the wavelength of the light irradiated from the light source for justification, in 
the information recording device of this invention, it is desirable that it is the wavelength which does not 
have change in the refractive index of the recording layer of a Motomitsu Mitsugi record medium 
substantially in the back before recording a hologram. By choosing this wavelength, it is possible to 
hold record to a medium with a sufficient precision. 

[0041] Here, change (deltaalpha) of the absorption coefficient of the Motomitsu Mitsugi record medium 
by intemal electric field having been generated and change (deltan) of a refractive index are expressed 
with the graph of drawing 3 as a function of wavelength, respectively. Among the graph of drawing 3 , 
Curve a expresses change (deltaalpha) of an absorption coefficient, and Curve b shows change (deltan) 
of a refractive index. It is desirable that it uses the wavelength of the wavelength lambdal neighborhood 
as a record light since the direction of change [ change / of an absorption coefficient ] of a refractive 
index contributes to diffraction efficiency greatly, and it is desirable as a justification light to use the 
wavelength of the wavelength lambda2 neighborhood. 

[0042] In addition, the wavelength from which the refractive index of a recording layer does not change 
substantially a hologram record front and after record is the following, and can be made and measured. 
[0043] First, the white light from a mercury lamp is condensed near the refractive-index modulation 
field using an objective lens. At this time, it is desired for spot size to be small as much as possible. 
Moreover, by irradiating the white light, reinforcement of the white light is made small enough so that a 
refractive-index modulation field may not be eliminated. 

[0044] Incidence of the light which penetrated a refractive-index modulation field and its near is carried 
out to a spectroscope, wavelength sorting is carried out and the reinforcement is measured as a fimction 
of wavelength after that using a photo multiplier. The difference of the absorption spectrum before and 
behind record can be measured by taking the common logarithm of the ratio of the obtained measured 
value and the thing measured similarly before record. Furthermore, it can ask for refractive-index 
change as a function of wavelength from the relation of Kramers-Kronig from what expressed 
absorption change as a function of wavelength. 

[0045] In addition, the wavelength lambda 2 from which a refractive index does not change the record 
front of the hologram in an optical recording medium and after record is changed not only with the class 
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of ingredient which a refractive index modulates by optical exposure but with a class, an amount, etc. of 
an ingredient to contain. Conversely, if it says, it is also possible to control those conditions, and to 
adjust wavelength lambda 2 so that it may become the same with the wavelength of justification light. 
[0046] Moreover, in the information recording device of this invention, the Ught from the light source 
for record is divided into two, signal Ught and a reference beam, and, as for these signal light and 
reference beams, it is desirable that incidence is carried out to a Motomitsu Mitsugi record medium by 
the incident angle which justification light does not make produce the primary diffracted light by the 
interference fiinge recorded by those record light. Even if a hologram is recorded, justification Ught can 
be prevented from receiving diffraction by carrying out incidence of the two Ught of signal Ught and a 
reference beam by such incident angle, although this is explained below at a detail. 
[0047] Furthermore, as for the 2nd condensing means which condenses the justification Ught by which 
outgoing radiation was carried out from the light source for justification, in the infomiation recording 
device of this invention, it is desirable to unite with the 1st condensing means which condenses the Ught 
by which outgoing radiation was carried out from the light source for record. 
[0048] The schematic diagram which expresses the configuration of an example of an infonnation 
recording device which has the unified condensing means to drawing 4 is shown. The Ught by which 
outgoing radiation was carried out from the light source 1 10 of record light is divided into two by means 
1 1 1 to divide record light so that it may illustrate. One of these is led to a record medium (not shown) 
through a means 1 14 to condense record Ught. After the Ught of divided another side gives spatial 
reinforcement and phase modulation with the space modulator 112, it is led to a record medium (not 
shown) through a mirror 1 13 and the condensing means 115. 

[0049] The Ught beam irradiated from the Ught source 116 for justification is divided by means 1 17 to 
divide justification Ught, and is led to a record medium through the quarter-wave length plate 1 18 and 
the condensing means 119. Furthermore, the Ught reflected by the reflecting layer of a record medium is 
led to location detection optical system (not shown). 

[0050] Means 1 14 and 1 15 to condense record light, and a means 1 19 to condense justification Ught are 
imified as surrounded with the broken line in drawing 4 . 

[0051] Thus, since both relative location becomes eternal by considering as the configuration which a 
means to condense record playback light, and a means to condense justification light unified, it becomes 
possible to perform aUgnment of record playback light with a much more sufficient precision. 



[Embodiment of the Invention] Hereafter, an example is shown and this invention is fiirther explained to 



[0053] (Production of an optical recording medium) First, as it was the following, the optical recording 
medium was produced. 

[0054] It dissolved in toluene so that a weight ratio might be set to 0.5:30:10:59.5, and fiiUerene (C70), 
the compound expressed with the following chemical formula (1), the compound expressed with the 
following chemical formula (2), and polystyrene were left in the cool place one whole day and night. 



[0052] 



a detail. 



[0055] 
[Formula 1] 




[0056] 
[Formula 2] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2/23/2006 



JP,2002-109758,A [DETAILED DESCRIPTION] 



Page 7 of 10 



[0057] On the other hand, the glass substrate with a diameter of 5cm was prepared, the ITO (IndiumTin 
Oxide) film was formed in the front face, and the reflecting layer which has irregularity was formed in 
the rear face. Although this reflecting layer penetrated record playback light, it reflects justification 
light, for example, formed it using aluminum. The concavo-convex dimension was made into width of 
face of lOOOnm, and a depth of 150nm. 

[0058] Moreover, the ITO fikn was formed on the glass substrate prepared separately. 
[0059] The solution after the above-mentioned neglect was applied on the ITO fiilm of the glass substrate 
with which the reflecting layer was formed in the rear face, and this glass substrate was heated at about 
80 degrees C from the tooth back for 3 hours using the heater. Thereby, toluene was evaporated and the 
recording layer was formed. 

[0060] Furthermore, the transparence substrate was heated at 140 degrees C, the spacer with a thickness 
of 100 micrometers was laid, and opposite arrangement of the above-mentioned glass substrate with the 
ITO fikn was carried out. Under the present circumstances, the glass substrate has been arranged so that 
the ITO fihn may touch a recording layer. The recording layer with a thickness of 100 micrometers was 
formed by applying a pressure to the whole transparence substrate of this pair uniformly, pushing a 
recording layer uniformly and lengthening it. 

[0061] Furthermore, in order to perform orientation of a molecule, in 80 degrees C, the electrical 
potential difference of L2kV was applied between transparence substrates, and it was left for 1 hour. 
Then, the sample was left adding electric field for 30 minutes, and the whole sample was cooled to the 
room temperature. 

[0062] The schematic diagram showing the configuration of the optical recording medium obtained as 
mentioned above is shown in drawing 5 . It is the top view and, as for drawing 5 (a), it tums out that the 
irregular reflecting layer 31 is formed. Moreover, drawing 5 (b) is the sectional view, and the recording 
layer 37 is pinched with spacers 34 and 38 between the glass substrate 32 with which the ITO fibn 33 
was formed, and the glass substrate 36 with which the ITO fihn 35 was formed. 

[0063] (Configuration of an information recording device) With reference to drawing 1 , the information 
recording device of the optical recording medium concerning this example is explained. 
[0064] After the light beam (record light) by which outgoing radiation was carried out from the light 
source (not shown) is divided by means to divide light, such as a beam splitter (not shown), as shown in 
drawin g 1 (a), incidence of it is carried out to objective lenses 1 1 and 12. Between the beam splitter and 
the objective lens 12, the space modulator 10 which becomes light from the liquid crystal for adding 
spatial intensity modulation is arranged. Distance of an objective lens 1 1 and a record section 13 was 
made equal to the focal distance of an objective lens 11, and distance of an objective lens 12 and a 
record section 13 was made mto 1.5 times of the focal distance of an objective lens 12. Objective lenses 
1 1 and 12 adjust the sense so that the optical axis of the condensed hght may cross within the recording 
layer of an optical recording medium 16. Moreover, the difference of the optical path length of the light 
which penetrates an objective lens 1 1, and the optical path length of the light which penetrates an 
objective lens 12 is shorter than the coherent length of the light source. 

[0065] After being condensed with an objective lens 1 1, an objective lens 14 is adjusted so that outgoing 
radiation of the light which penetrated the optical recording medium 16 may be carried out to an 
objective lens 1 1 with reinforcement and phase distribution. [****/ the light which carried out 
mcidence ] The hght made into parallel light with the objective lens 14 is detected by division 
photodetector 15 like a CCD camera. 

[0066] In addition, the parallel displacement to rotation and the direction of three dimensions is possible 
for an optical recording medium 16 by the driving gear 17. 
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[0067] On the other hand, the light by which outgoing radiation was carried out from the light source for 
justification (not shown) is irradiated at right angles to an optical recording medium 16, after being 
condensed with an objective lens 21, as shown in drawing 1 (b). The slot shall be formed in an optical 
recording medium 16 so that the location of the radius vector direction may be known beforehand. 
Although record playback light penetrates on the surface of a slot, fused silica film which reflects 
justification light is formed. 

[0068] After the light reflected by the optica] recording medium 16 penetrates an objective lens 21 to the 
reverse sense again, it is sent to tracking optical system and focusing optical system (not shown). The 
thing of arbitration can be used as tracking and focusing optical system, 

[0069] The gap in the direction of three dimensions of the focal location where the justification hght by 
which outgoing radiation was carried out from the light source for justification is condensed, and the 
location of the focus of record playback light shall be understood beforehand. Moreover, except the time 
of record, although the justification light from the light soxu-ce for justification may always be irradiated 
by the optical recording medium 16 and you may irradiate intermittently, the hght (signal light) which 
outgoing radiation was carried out from the light source for record playback, and penetrated the space 
modulator 10 shall be interrupted so that an optical recording medium 16 may not irradiate. 
[0070] (Informational record) MU was recorded to the optical recording medium produced as mentioned 
above using the information recording device of this invention. 

[0071] First, it is made for the focus of record playback light to come to the innermost part of the record 
section 13 of an optical recording medium 16 using a driving gear 17. Based on the tracking signal and 
focusing signal which used the optical system for justification and were acquired next, the location of an 
optical recording medium 16 is tuned finely. 

[0072] the record light after adjusting the condition of the space modulator 10 so that the intensity 
distribution of the transmitted light according to information to record may be acquired - a 
predetermined time amount exposure ~ it carries out. Then, an optical recording medium 16 is rotated 
using a driving gear 17, and it is made for record light to be irradiated by different record section, after 
[ then, ] adjusting the condition of the space modulator 10 in the condition according to information to 
record on a degree - again - record light - a predetermined time amount exposure - it carries out. 
[0073] Such a procedure can be repeated and data can be recorded one after another along the direction 
of a truck. 

[0074] (Informational playback) Next, information recorded on the optical recording medium is 
reproduced using the above-mentioned information recording device. 

[0075] First, using a driving gear 17, it adjusts so that the focus of an objective lens 12 may come to the 
most inner circumference of the recording layer of an optical recording medium 16. Based on the 
tracking signal and focusmg signal which were acquired using the optical system for justification, the 
location of an optical recording medium is tuned finely. Next, the light which penetrates an objective 
lens 12 is irradiated at an optical recording medium 16, and the location of the direction of a truck is 
adjusted. Adjustment of the location of the direction of a truck can check that playback light has 
connected the focus to the right location by technique which is performed by reference "Implementation 
of Holographic Optical Disc" (15 Proceeding of the International Symposium on Optical Memory, 
ppl4- 1998). When playback Ught is irradiated, the aperture is prepared out of the field where 
information is reproduced and a pit specifically reaches this aperture, it means that playback light had 
connected the focus to the right location. By measuring that by which playback light was diffracted with 
the divided photodetectors 15, such as CD, information is reproducible with a high SN ratio. 
[0076] Precision is improved by the alignment of record playback light when the optical axis of the light 
condensed with objective lenses 1 1 and 12 is parallel to the direction of a truck, as abeady especially 
explained with reference to drawing 2 . 

[0077] Moreover, precision is improved by the ahgnment of record playback Ught when it is the 
wavelength from which the wavelength of justification light is a hologram record front and after record, 
and the refractive index of an optical recording medium does not change, as explained with reference to 
drawing 3 . 
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[0078] Furthermore, in the information recording device of this invention, the Hght from the light source 
for record is divided into two, signal hght and a reference beam, and, as for these signal hght and 
reference beams, it is desirable that incidence is carried out to a Motomitsu Mitsugi record medium by 
the incident angle v^hich does not produce primary interference. When the line which connected the core 
of objective lenses 1 1 and 12 and the core of a record section 13 specifically sets the front face of the 
Motomitsu Mitsugi record medium 16, and the angle to make to thetal and theta2, respectively, it is 
desirable to fulfill the conditions explained helovf. If this condition is fiilfiUed, it is possible to make still 
smaller the noise at the time of acquiring a tracking signal and a focusing signal. 
[0079] However, wavelength of the light by which outgoing radiation is carried out in the refractive 
index of a recording layer from the hght source for n and record playback and the light source for 
justification is set to lambdal and lambda2, respectively. This is explained with reference to drawing 6 . 
[0080] Although laser light is condensed at the time of hologram record and an optical recording 
mediuni is irradiated, below is asked for the conditions from which justification light does not receive 
diffraction even if a hologram is recorded noting that the parallel li^t which passes along an optical 
axis is irradiated, since it is easy. 

[0081] The light from the light source for record is divided into two, signal light and a reference beam, 
and an interference fiinge is formed by irradiating a Motomitsu Mitsugi record medium and making 
these two light cross inside. Here, when the incident angle of the signal light measured on the outside of 
an optical recording medium is theta 1, it asks from nsinthetal inch=sin theta 1 incident angle thetal inch 
measured inside the optical recording medium. The incident angle measured inside the record medium is 
similarly searched for from nsintheta2 inch=sin theta 2 from a reference beam. At this time, the wave 
number vector of the interference fiinge formed is called for with the following formula (I) 
[0082] ^ ^' 

[Equation 1] 



[0083] When justification light is perpendicularly iiradiated by such interference fringe, it is a time of 
theta 0 which fills the following formula (2) existing that diffraction arises most stronelv 
[0084] ^ ^' 

[Equation 2^ 

r— + rr = 512 /n 

8in6K sin 80 

[0085] Therefore, the conditions in which the direction where justification light is diffracted strongly 
does not exist are expressed with the following formula (3). 
[0086] 
[Equation 3] 

1 X2/n 1 



aindO A sinBK 

= <Tr T;r^ r;r>* V^-sooswa^^-ei^'^xi 

^1 cos 02*'*- cos ei" 

[0087] Since justification light does not receive interference even if a hologram is recorded by fiilfiUing 
such conditions, it becomes possible to reduce fiirther the noise at the time of acquiring a tracking signal 
and a focusing signal. 

[0088] In addition, this invention is not limited to the operation gestalt mentioned above. For example, 
as justification Ught penetrates the inside of a medium, when it detects the transmitted Ught, you may ' 
justify. In addition, it can carry out by defonning variously in the range which does not deviate from the 
meaning of this invention. 
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[0089] 

[Effect of the Invention] The information recording device which is an information recording device 
which records information on the Motomitsu Mitsugi record medium with which information is 
recorded as a hologram according to this invention as explained in fixU detail above, and can realize the 
tracking and focusing of record light with a sufficient precision is offered. By using the information 
recording apparatus of this invention, the SN ratio of data playback of a three-dimensional-record 
medium can be improved remarkably, and the industrial value is greatest. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this trauislation . 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The schematic diagram showing the configuration of an example of the information 

recording device conceming this invention. 

[Drawing 2] The schematic diagram explaining the relation of the direction of the slot on concavo- 
convex and the direction of radiation of record light which were formed in the reflecting layer. 
Prawing 3] The graphical representation which expressed change of the absorption coefficient of an 
optical recording medium, and a refractive index as a fimction of wavelength. 
[Drawing 4] The schematic diagram showing the configuration of other examples of the information 
recording device conceming this invention. 

[Drawing 5] The schematic diagram showing the configuration of the Motomitsu Mitsugi record 
medium produced in the example. 

[Drawing 6] The schematic diagram explaining the interference fiinge formed of signal Ught and a 
reference beam. 
[Description of Notations] 

10 ~ Space modulator 

11 12 — Condensing means (lens) 

13 - Hologram record section 

14 ~ Objective lens 

15 — Detector 

16 - Motomitsu Mitsugi record mediimi 

17 — Driving gear 

21 - Condensing means (lens) 

3 1 - Irregular reflective film 

32 — Glass substrate 

33 ITO fihn 

34 -- Spacer 

35 - ITO fihn 

36 - Glass substrate 

37 - Recording layer 

38 - Spacer 

100 ~ Motomitsu Mitsugi record medium (disk) 

101 - Signal light 

102 - Reference beam 

103 — Protective layer 

104 - Recording layer 

105 - Reflecting layer 

106 — Justification light 

107 - Interference fiinge 
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108 -- Hand of cut of a medium 
110- The light source of record light 

1 1 1 ~ A means to divide record Ught 

1 12 - A means to give spatial reinforcement and phase modulation to record light 

113 - Mirror 

1 14,1 15 - A means to condense record light 
116- The hght source of justification light 
1 17 ~ A means to divide justification light 
118- Quarter-wave length plate 
1 19 - A means to condense justification light 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
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1. This document has been translated by computer. So the translation may not reflect the original 
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DRAWINGS 




(b> 



[Drawmg 2] 
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[Drawing 4] 















114H<=: 
























-■^^118 








/ 




















/ 










k 






\ 

110 


\ 

111 


112 


^113 i 

117* 






\ 

116 



[Drawing 5] 
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